Neonatal hippocampal damage alters electrophysiological properties of prefrontal cortical neurons in adult rats.
A neonatal excitotoxic lesion of the ventral hippocampus in the rat produces a variety of behavioral and cellular changes that remain latent until early adulthood. These delayed effects resemble many phenomena observed in schizophrenia, a neuropsychiatric disorder of early adult onset in which abnormal development of the hippocampus and prefrontal cortex has been postulated. Here we investigated the impact of this neonatal hippocampal lesion on the response of medial prefrontal cortical pyramidal neurons to specific afferent stimulation. Neonatal hippocampal damage altered the physiological responses of these neurons to electrical stimulation of midbrain dopaminergic-GABAergic projections, but not thalamic glutamatergic afferents. The lesion resulted in excessive firing of pyramidal neurons in response to mesocortical stimulation and this effect was not observed before adulthood or after similar hippocampal damage produced in adult rats. These data show that neonatal damage to the ventral hippocampus changes, in a developmentally specific manner, the nature of prefrontal cortical neuron responses to activation of projections from the ventral tegmental area, an effect that may explain the adverse impact of stress in schizophrenia.